Methods: Survey data were obtained from overweight and obese adolescents in the Youth Risk Behavioral Survey (YRBS) in Delaware. Cross tabulations were used to determine the frequency of accurate perception, recent action, and current intention regarding weight loss. Multivariable analysis identified factors associated with recent action to lose weight.
The prevalence of children and adolescents who are overweight or obese in the United States has risen dramatically and persists at high levels. From 1976 to 1990, the percentage of obese children ages 6 to 17 rose from 4% to 11%, representing a 40% increase. More recent estimates from the National Health and Nutrition Examination Survey (NHANES) 2003/ 2004 data indicate that childhood obesity continues to rise, with 17.1% of US children and adolescents now classified as obese (body mass index [BMI] greater than or equal to the 95th percentile). [1] [2] [3] [4] The alarming rise of obesity in the United States prompted Healthy People 2010 to designate physical activity and overweight/obesity in the top 10 priorities for action. While primary care physicians await scientific evidence on specific brief, office-based interventions which prevent obesity, the epidemic proportion of the problem urges intervention now. Physician advice can promote behavior change regarding weight loss. 5 In review of National that physician advice was associated with attempted weight loss and targeted dietary changes in adolescents. When physician counseling is targeted to stage of readiness for change (compared with usual care), patients are more likely to change their diet and physical activity. 7, 8 By understanding the process of weight-related behavior change in adolescents, physicians will be better prepared to deliver effective stage-specific advice.
tention to perform the behavior in question." 9 This model has been specifically validated in promoting physical activity 10 and links both intention and action to weight loss. 11 Therefore, information regarding the current intention and recent actions of adolescents would help physicians to formulate effective advice.
There is evidence that interventions which focus on diet or physical activity have a modest but desired effect on obesity prevention. 12 The scientific evidence that links behavior change regarding weight (ie, action) to obesity prevention is still accumulating. 13 However, there are some safe and reasonably well supported strategies that are applicable to adolescents which could be targeted in a brief intervention. These include outdoor play, reduced screen time, and limited consumption of beverages with high sugar content. 14 -16 This study was undertaken to explore the constructs of current intention and recent action in overweight and obese adolescents. It is based on the assumption that determining the frequency of actions taken (ie, diet or exercise), as well as current intention to lose weight, will indicate where these adolescents are in the process of behavior change.
Methods

Study Population
Secondary data on BMI among adolescents in Delaware were available from the Delaware Youth Risk Behavior Survey (YRBS). The YRBS is an epidemiologic surveillance survey created by the Division of Adolescent and School Health (DASH)/ Centers for Disease Control and Prevention (CDC) to monitor health risk in adolescents in the United States; it is a 106-question survey completed anonymously by high school students enrolled in public high schools. Delaware's 2002 YRBS was administered in grades 9 through 12 in all public high schools in Delaware. The survey was administered in classes which are considered required for all students in a particular grade level. In Delaware, the YRBS is qualified for a waiver of active parental consent as it is a minimal risk, uses no individual identifiers, and there is great anticipated value from a complete data set. For this study, two subgroups of adolescents were created based on BMI using CDC growth charts. The final study samples for analysis were overweight and obese adolescents.
The study was approved by expedited review through the Christiana Care Health Services Institutional Review Board.
Variables
According to the Center for Disease Control, weight status in adolescents (and children) is measured by BMI-for-age and plotted on growth charts to determine a percentile category. In this paper, adolescents with a BMI greater than or equal to the 95th percentile are categorized as obese, and adolescents with a BMI greater than or equal to the 85th percentile but less than the 95th percentile are categorized as overweight. 17 These groups were analyzed separately because their likelihood of future obesity is different and the overweight group is likely to be underrecognized.
BMI was calculated from self-reported height and weight using standard equations. 17 Age was a continuous variable, self-reported in years, according to 7 choices: Յ12, 13, 14, 15, 16, 17, and Ն18; because of sample size, we combined groups to create a single group: Յ14 years.
Race/ethnicity data are categorical, self-reported, and collected in a single question with the following choices: American Indian or Alaskan native, Asian, black or African-American, Hispanic or Latino, Native Hawaiian or other Pacific Islander, or white. Gender is self-reported as male or female.
Responses to questions were categorized to represent behavior stage variables. Perception of body weight was defined as a dichotomous variable (accurate perception or inaccurate perception) using the question, "How do you describe your weight?" Adolescents who answered "slightly overweight" or "very overweight" were categorized as having an accurate perception. Any other answer (about the right weight, slightly underweight, very underweight) would classify the individual as having inaccurate perception.
Intention was defined as a dichotomous variable in terms of having an intention to lose weight. This measure was determined by using the question, "Which of the following are you trying to do about your weight?" Answers included lose weight (A); gain weight (B); stay the same weight (C); and not trying to do anything (D). Those adolescents who responded that they were trying to lose weight were classified as having an active intention to modify their weight. Any other answer qualified as not having intent to lose weight. Having an inten-tion to lose weight is proposed as an indicator of preparation for change, according to Prochaska's stages of change.
Recent actions taken to lose weight were accessed as a dichotomous variable. The adolescents who were classified as having taken action to modify their weight affirmed that they have modified their diet in the past 30 days or exercised more in the past 30 days to lose weight or to keep from gaining weight. Those individuals classified as not taking action neither exercised more nor modified their diet in the last 30 days.
Data Analysis
Cross tabulations were created for demographic and behavioral variables in both the overweight and obese groups. Multivariable logistic regression models were used to examine the impact of each independent variable on the dichotomous outcome variable of action. We modeled the probability of taking action. All covariates were entered into the model simultaneously. Odds ratios and 95% CIs were calculated for the impact of each predictor variable including age, gender, and behavior stage (perception and intention) on each outcome variable. For the dichotomous variables of perception, intent, and action, the reference group was inaccurate perception, not having intent, and not taking action, respectively. For all analyses, SPSS (version 10.0) was used.
18
Results
There were 482 overweight adolescents and 398 obese adolescents in the sample. Table 1 presents the demographic characteristics of the study sample. Individuals in the study were predominately 15 to 17 years of age and white, and the population was evenly balanced between males and females. There were more males in the obese group, but otherwise, there were no major differences in gender or race in the subgroups of overweight and obese adolescents. Most obese (82.6%) and overweight (78.9%) adolescents had taken a recent action aimed at reducing (or maintaining) their weight. Both obese and overweight adolescents had a low rate of diet change to lose weight (60.9% and 50.5%, respectively). The overweight group had lower levels of recent action (both diet and exercise), current intention, and perception compared with their obese counterparts. The level of current intention to lose weight was moderately high in both groups (75.3% and 65.2%, respectively). However, the proportion of individuals with current intention to lose weight was lower than that of recent action to lose weight (diet and/or exercise) for both groups. In the overweight population, approximately half, 54.2%, had an accurate perception of themselves as overweight, and 65.2% of overweight adolescents intended to lose weight whereas 78.9% took action to lose weight. Table 2 presents factors associated with taking action to lose weight in both obese and overweight adolescents. By multivariable analysis, intention to lose weight was positively associated with taking action to lose weight in both the obese and the overweight group. After controlling for other modeled variables, perception, gender, and age were not associated with action in the obese group. In the obese group, African-American/black race had a positive effect but no significant association with action. In the overweight group, black race was negatively associated with action. In the overweight group, age, gender, and race were not associated with action.
Discussion
Obese and overweight adolescents perceive their weight as a problem, intend to lose weight, and have taken recent action to lose weight. Exercise is more commonly chosen than diet as an action aimed at losing weight in both groups. These observations fit with previous work that indicates a majority of adolescents both intend and act to reduce their body weight. 2 Because obesity continues to increase in both adolescents and adults, the knowledge that most adolescents are actively trying to lose weight highlights an important discrepancy. It suggests that recent actions may be ineffective or not sustained over time. Advice given by physicians should aim to assist adolescents who are already taking action. For example, through inquiry as to the quality and frequency of action aimed at weight loss, physicians may optimize the effectiveness of recent action, as well as promote the maintenance of desired actions.
The proportion of individuals with current intention is lower than the proportion of individuals who had taken recent action. Therefore, some adolescents who have recently taken action to lose weight no longer have an intention to take an action. It is likely that some adolescents have become frustrated by a lack of success and have not continued the behavior change. Similar to smoking cessation advice, understanding the potential frustrations associated with prior attempts could provide a powerful tool to the physician who is trying to encourage effective, longterm behavior changes. 8,11,19 -22 The point prevalence of accurate perception, intention, and action were all less in the overweight group compared with the obese group. Notably, accurate perception is much lower in the overweight group compared with the obese group (54% and 81%, respectively). This suggests that, compared with their obese counterparts, the overweight adolescents may be less engaged in the process of behavior change. This observation is consistent with findings reported elsewhere that indicate Ͼ20% of overweight and obese students did not see themselves as overweight, 23 and that obese and overweight youth are more likely to misperceive their weight compared with their normal weight peers. 24 This overweight group is a particularly interesting target for intervention. With relatively lower BMIs than their obese counterparts, this group is not necessarily visibly overweight and therefore may be unrecognized as having a high BMI. If these adolescents could be identified, physicians would have the opportunity to intervene earlier in the natural course of disease and models of primary prevention, such as that used for prehypertension and impaired glucose tolerance, could be applied. The lack of accurate perception suggests an important target area for physician inquiry. It is likely that perception influences how intensely an individual engages in behavior change, ie, an adolescent who does not see himself/herself as overweight may be less likely to engage in sufficiently intense physical activity. A doctor may inquire about the adolescent's personal perception of body image, health risk, and physical fitness.
Understanding behavior change in adolescents regarding weight would allow physicians to more effectively target advice and interventions, similar to what has been done in smoking cessation. 25 The constructs of perception and intention would be targeted in a brief intervention with a family physician. The nature of this study precludes any interpretation of causality and a larger prospective study would be needed to demonstrate cause. 9 However, intention is strongly associated with recent action to lose weight and this association was consistent in all groups. The relatedness of the variables of intention and action suggests that these adolescents are highly motivated to change their weight. The use of the construct of intention is consistent with the theory of planned behavior (TpB). The TpB assumes that if an individual has adequate behavioral control, then intention is the immediate antecedent of action. Intention is formed or not formed according to attitude toward the behavior, subjective norms, and perceived behavioral control. Physicians can apply the TpB to give advice which is targeted to the individual's stage of change and behavioral beliefs. 26, 27 The behavioral domains of the TpB could be used to guide physician inquiry. For example, a physician could ask an adolescent what she sees as the potential benefits of behavior change, what his/her family and peers do in regards to physical activity/diet, and finally, does the adolescent believe that she will be personally successful in changing his/her own diet, physical activity, or weight. 9 Although not significant, perception is associated with recent action and this trend exists in both groups. This suggests that addressing subjective norms could be an important initial step in behavior change. There is a trend whereas overweight females are more likely to take action than their overweight male counterparts. Subjective norms may play a role here, eg, overweight males may value larger body size and may have a positive body image compared with their female overweight counterparts. The race effect is opposite in the two groups, overweight and obese. Black race seems to have positive association with recent action in the obese group. In contrast, black race is negatively associated with action in the overweight group. This raises the possibility of a threshold effect in which black adolescents do not recognize a problem and do not act to lose weight until their BMI reaches a higher level. Closer attention may be needed in this subgroup.
There are important limitations of this study. First, the cross-sectional design precludes interpretation of causality; therefore the associations demonstrated are not causal. For example, it is reasonable to suggest that individuals who are already taking action would also have an intention to change their weight, without this individual's intention preceding the action. Similarly, it is reasonable to expect a large degree of association between intention and perception without a relationship in which perception precedes the formation of an intention. Second, although reliable and commonly used in adolescents, self-reported data on height and weight has limitations of accuracy in estimating true weight; specifically, adolescents are likely to underestimate their weight. 28 -30 Our study probably excluded individuals who inaccurately reported their weight and were inappropriately classified as normal weight. Therefore, this study may underestimate the proportion of overweight and obese adolescents who do not have accurate perception and are not taking action. Finally, the constructs of perception, intention, and action have not been formally validated, and the variable of action does not quantify the intensity of action nor does it capture the longitudinal pattern of activity beyond 30 days.
The TpB has been validated in many other health-related behaviors and, applied here, it suggests a theoretical framework for interventions in this group, whereas behavior change can be promoted along stages toward action. 31 In an obese adolescent who is unaware of a problem, the physician would first move the individual toward an intention to change. Perhaps a physician would increase awareness by calculating the adolescent's BMI and discussing the implications. Next, a physician would assess intention to change in terms of facilitators and barriers. Finally, the physician would inquire regarding past actions taken and assist their patients to choose behavior changes that are likely to be effective and sustainable.
In summary, many overweight adolescents have already taken action to change (or at least maintain) their weight. The discrepancy between the high proportion of adolescents trying to lose (or maintain) weight and the rising prevalence of overweight implies that adolescents are taking actions which are not effective. Physicians can use the TpB to gauge an individual's current behavior change and promote actions which are most likely to be successful in preventing obesity, eg, decreased screen time, more outdoor play, and limiting high sugar content beverages.
14 Compared with their obese counterparts, overweight adolescents may be less engaged in the process of behavior change. In this group, the routine collection and interpretation of BMI may be an important initiating step in weight loss or maintenance.
